INTRODUCTION
In recent years, Finland has witnessed an increasing interest in the use and cultivation of herbs, providing alternatives to plant growers and strengthening diversification of traditional agriculture. Finland lies between the 60 th and 70 th parallels, and features important daily and seasonal temperature amplitudes, as well as severe winterfrosts and short growing seasons. These conditions require special cultivation techniques and the choice of cultivars that are well adapted to these extreme climatic conditions. In order to find suitable cultivars, several cultivars were tested in Finland between 1997-2000 (Galambosi et al., 2002a, b) . The aim of these experiments was to compare several European herb cultivars in Finland and estimate their suitability under Finnish climatic and geographical conditions. In Switzerland, several new herb cultivars have been developed through intensive breeding programs during the last 15 years, selecting or improving local plant materials that are well adapted to high mountain climatic conditions (Rey, 1993 (Rey, , 1994a Rey and Slacanin, 1999) . Given the similarities between Alpine and Nordic climatic conditions, we carried out several experiments of the cultivation of Swiss cultivars in Finland.
MATERIAL AND METHODS

Cultivation Sites
The experiments were carried out at three research stations of Agrifood Research 
Cultivars
The seeds of the cultivars were obtained from commercial companies, botanical gardens and the breeders, Dr. Charly Rey, Switzerland. The name and origin of the cultivars are given in Table 1 .
Cultivation Methods
The plants were propagated by transplantation of seedlings of seedlings. The plots were 2 m 2 in size, with two replications. In 1997 and 1998, seeds were sown at Mikkeli's greenhouse in May 2 nd and 4 th , respectively, transplantation was done on June 12 th and 16 th , respectively, and harvest was done between September 2 nd and 28 th . The plant density in one pot was 3 seedlings. The plants were cultivated according to organic farming methods, the plots were covered by black plastic mulch and fertilized by 20 t/ha of compost before spreading the mulch. Plant density was 5 plants/m 2 . Weeds were periodically removed, and no fertilizer was added.
In a separate Alchelmilla pre-experiment, we have studied during 1997-1998 the possible harvest number/summer /1-2-3 harvest/summer). During 2000-2002, four Alchelmilla accessions were planted under black plastic mulch in order to determine the yield potential after three consecutive years. In 2000, sowing was done on 4 th of May, transplantation under black plastic mulched on 10 th of June, with 6 pot/m 2 .
Measurements
Fresh and dried herb weight (g/pot) of hyssop, thyme and lady's mantle, fresh flower weight yield of yarrow were measured. Seed yield (g/pot), seed quality (thousand seed weight, germination %) studied of hyssop and yarrow. Seed germination tests were carried out at room temperature in Petri dishes, using 4 × 100 seeds. The presented figures are of means of two replications and of two years, as not other marked.
Chemical Analyses
The essential oil content and the contents of the main compounds were analysed in the laboratory of the Department of Experimental Botany and Genetics, University of P.J. Safarik, Slovak Republic. The oils were analyzed by GC on a Packard Model 429 GC and the identification of the main compounds was achieved by comparison of their retention data with those of authentic samples (Galambosi et al., 2002a) . The Alchelmilla samples were analysed in Switzerland, by ILIS laboratory (Rey and Slacanin, 1999) .
RESULTS AND DISCUSSION
Hyssopus officinalis 'Perlay'
Plant growth and yields in fresh and dried plant material of four hyssop cultivars are presented in Table 2 , seed yields in Table 3 . Hyssop cultivars (Hyssopus officinalis) have overwintered successfully under Nordic latitude and produced good-quality herb. Seed yields were not influenced by variable weather conditions. At the same period, the Swiss cultivar 'Perlay' (Hyssopus officinalis ssp. canescens) showed weaker winter tolerance and less growth capacity, with respect to the other Hyssopus officinalis cultivars. By 2002, 'Perlay' had completely perished, whereas all other cultivars had grown successfully. Plant height of 'Perlay' was 43 cm and plant fresh weight was 189 g/plant, which is much lower than the values of the other Hyssopus officinalis cultivars which have reached 58-61 cm plant heights and 331-380 g/plant plant fresh weights. Therefore, fresh and dry herb yield of 'Perlay' was 40-50% lower (Table 2) . Under the short Nordic growing season, the seeds of 'Perlay' did not ripen successfully, seed yield and germination power were very low (24-42%), while the other cultivars had 80-93% of successful germinations (Table 3 ). The sensory analyses have shown that the smell of 'Perlay' is more pleasant and soft, compared to the smell of the other Hyssopus officinalis cultivars. Its essential oil content was a bit lower (0.9%) than the other (1.0-1.1%) the main compounds of the oil, the pinocamphene content was lower (53.1%), than the cultivars from Germany ('Blankyt': 63.6%, 'Blaublühender': 62.0%) and its β-phellandrene content was the highest (17.9%). In conclusion, the Swiss cultivar Hyssopus officinalis ssp. canescens 'Perlay' is not suitable for the South Finnish cultivation conditions.
Achillea collina 'Spak'
Plant growth and yields in fresh and dried plant material of yarrow cultivars are presented in Table 2 , their seed yields in Table 4 . The German cultivar 'Proa' turned out to be the best. Its growth was excellent (107 cm), and its fresh and dry herb yields were nearly similar with the Slovak cultivar 'Alba' (Table 4 ). All cultivars produced good quality seed yield (tsw. 0.200-0.330 g, with germination 84-92%) ( Table 5 ). The composition of the oils was quite similar. The growth and productivity of the Swiss yarrow cultivar 'Spak' was at medium level and seems to be suitable for South-Finland climatic conditions.
Thymus vulgaris 'Varico 1' and 'Varico 2'
Plant growth and yields in fresh and dried plant material of four Thymus vulgaris cultivars grown at Mikkeli during 1998-1998 are presented in Table 2 . The growth and biomass production of the two Swiss cultivars ('Varico 1' and 'Varico 2') were ca. 30% smaller, compared to the standard 'Deutscher Winter' and French accessions. The average dry herb yield of 'Varico 1' and 'Varico 2' was 178 g/m 2 , while that of the two other cultivars was 267 g/m 2 . At the same time the quality parameters of the Swiss cultivars were better. The essential oil contents were higher by 20-40%, and the thymol contents by 5-8%. 'Varico-1' seemed to be very high quality, therefore it was chosen for the next comparison. During 1999-2000, 'Varico 1' and 'Deutscher Winter' have been cultivated in the southern and northern parts of Finland. The yield results are presented in Table 5 and the essential oil contents in Table 6 . Thyme does not overwinter well in Finland and has to be grown as an annual plant, although this increases the production costs. As a very warmth-requiring species giving 15-35% higher yield in the southern cultivation site than in the north. The cultivar 'Deutscher Winter' seemed to be a more suitable for cooler areas, producing by 47% higher dry yield than 'Varico 1'. Even the essential oil yield of 'Varico 1' was 42% higher than that of 'Deutscher Winter', the calculated essential oil yield per m 2 of 'Varico 1' was a bit lower (7.9 g/m 2 ), that of 'Deutscher Winter'(8.6 g/m 2 ). The content of thymol in the oil of both cultivars ranged from 75-83% at each experimental site (Table 6) . As a conclusion, both Thymus cultivars could be grown in Finland only as an annual culture. Both cultivars are suitable for cultivation under Finnish climatic conditions, even up to the Polar Circle. The seeds of the German cultivar ('Deutscher Winter') are available from the lists of both Finnish and European seed companies. Seeds of the very aromatic 'Varico-1' are available from www.mediseeds.ch.
Alchemilla xanthochlora 'Aper'
In our experiment, Alchelmilla xanthochlora 'Aper' was significantly more productive than the other Alchelmilla mollis cultivars. The fresh herb weights of the individual plants were 2 and 3 times higher than that of A. mollis accessions (Table 7 ). In the plots covered black with plastic mulch during 2000-2002, the fresh and dry yields of 'Aper' were 12-36% higher, especially during the third year (Table 8 ). The contents of tannins of the dry leaves yield was a bit higher (7.28%) compared to the tannin contents of the A. mollis accession (7.01-7.17%). During the experimental years, no overwintering damages were observed among the cultivars studied. The dry yield of the 2 nd year old 'Aper' plots was higher (67 kg/100 m 2 ), that in Switzerland (26-62 kg/m 2 ) reported by Rey and Slacanin (1999) . As a conclusion, Alchelmilla xanthochlorum 'Aper' seems to be a suitable cultivar for high quality leaves yield production in Finland.
CONCLUSIONS
From our previous researches (Galambosi, 1998a, b; Putievsky et al., 1998) , it has been found that for plant production in Nordic latitudes the limiting factors are the low winter temperatures and the shortness of the growing season. In the present study, some of these new Swiss cultivars were tested in South Finland. Most of these cultivars seemed to be suitable for cultivation under Finnish climatic conditions and produced high quality raw material. These are the yarrow cultivar 'Spak', thyme cultivar 'Varico 1' and the yellowish Lady's Mantle cultivar 'Aper'. The exception was the Hyssopus officinalis ssp. canescens cultivar 'Perlay'. The final conclusion drawn from this experiment is that high quality raw material can be produced under harsh Nordic conditions with newly bred Swiss cultivars of aromatic and medicinal plant cultivars. The economic aspects of the production in the North is a subject of another study. 
